The Prediction Of Success In Training For Business Programming Students by Palmer, Donald Clifton
THE PREDICTIOE OF SUCCESS IN T R A I N I N G  
FOR BUSINESS P R O G P M I N G  STUDENTS 
by 
Donald C l i f t o n  Palmer 
Approved by Committee : 
THE PREDICTION OF SUCCESS IN TRAINING 
FOR BUSINESS PROGRAHMING STUDENTS 
A Field Report 
Presented t o  
The Graduate Division 
Drake University 
In Partial F'ulf illaent 
of the Fequirevents for the Degree 
?faster of Science i n  Education 
Donald Clifton Palmer 
August lQ66 
TABLE OF C0KTE;"JTS 
CHAPTFE PAGE 
I . INTRODUCTIOK . . . . . . . . . . .  1 
The Problem . . . . . . . . . . .  4 
Statement  of t h e  problem . . . . . .  4 
Reason f o r  t h e  s tudy  . . . . . . . .  5 
Importance of t h e  s tudy . . . . . . .  6 
L i m i t a t i o n s  of t h e  Study . . . . . . .  8 
L i m i t a t i o n s  of tests . . . . . . . .  
L i m i t a t i o n s  of g rades  . . . . . . .  
I I . F1.V IFW OF LITEIFATb'PLF, . . . . . . . . .  
. . . . .  I11 . DFSCRIPTIOM OF FFSEARCZ PROCEDUFE 
. . . . . . . .  S a 3 ~ l e  and Popula t ion  
. . . . . . .  T e ~ t i n e  I n s t l v a e n t s U s e d  
. . . . . . . .  Y ~ t h o d s  and Procedures  
F e s . ~ l t ~  . * 
I . SU:4%&Y. C@ . CLUSIONS AND FiFCOY-TKDATIOKS . . 
Conclusions  . . . . . . . . . . .  
LIST OF TABLFS 
TABLE PAGE 
I. Relat ionship between Revised PAT Le t te r  
Grades and Class Standings Based on 650 and 
. . .  7C70 Programing Classes (N = 175) 13 
11. Pearson Product-Yonent Corre la t ion  Coeffic- 
i e n t s  between Predic tor  lTar iables ,  GATB 
Sub-test Scores, and Cr i t e r ion  Variable,  
Cumulative Grade-Point-Average f o r  Seven 
College Najors a t  the  Universi ty of Utah . 19 
111, Occupational Aptitude Pa t t e rn  f o r  Seven 
. . .  College Majors, Universi ty of Utah 20 
IV. Corre la t ions  between GATE Scores and F i r s t  
Quarter Grade-Point-Averages f o r  Fntering 
Freshmen Students a t  the  Universi ty of 
Utah i n  1948 . . . . . . . . . .  22 
V. Mean and Pear son Product-Yoment Corre la t ions  
between the  Aptitudes of the GATB and the  
Grade-Fo5nt-AT?e~age of 252 StuSents tn 
Fnefne~rin~ at Ctah State EniversPty in 
h O L P + . . . . . . . .  26 
1 -  Yultfple F's ,  Beta Weights, and F ' s  E e s u l t -  
f n ~  fro- F~gr~ssion AnalysTs h i n g  a 
Ccr-?binat ion of GATE (G, '?,?I, S )  , FAT, and 
Ape as Indenendent Qarfables wlth the 
D ~ ~ e n r e n t  T'arlable of Cumla t lve  Grade- 
. . . . . . . . . .  point-Av~rage 31 
I Prduct  %merit Corre la t ions  between Inde- 
rreneent T'arfabf_es and Dependent TTariab7,es . 32 
7'111, Test i o ~  5fnearity of ?egression between the 
PAT and Q:mlatfve Grade-Pofnt-Average . 36 
I X ,  All Possible Pearson Product-Mozent Correla- 
tions between Yariables i n  ThLs Study . . ?? 
X, Yesn PAT Scares of Students S t f l l  in Training 
at the Fnd of Fach Quarter . . . . .  - 7 7  
CHAPTER I 
INTRODUCTION 
Some c a l l  it the  cybernated generat ion,  soae the  
second i n d u s t r i a l  r e w  l u t i o n ,  but whatever a person wishes 
t o  c a l l  t he  advent of the computer, he will have t o  admit 
t h a t  i t  has  d e f i n i t e l y  found i t s  place i n  society.  Its 
var ied  and sundry uses  range from the  "way out" t ask  of 
s imulat ing f l i g h t s  i n  space t o  the  more "earthly" t ask  of 
checking income t a x  re tu rns .  A t  the  dawn of t h i s  new age, 
man can be likened t o  the  average American i n  the  e a r l y  
1900's. He had heard of Ford's horse less  carr iage  and the  
Wright boys1 f ly ing  machine, but he was blind t o  the  dinen- 
s lons  of horror  and hope which lay before him. By c o q a r l -  
son, t h e  machines t h a t  have helped make the  coaic book e ra  
of Buck Pogers cone a l i v e ,  stand before men a s  both f r i end  
and foe; f r iend t o  the  opportunist  who recognizes a new e ra  
a s  a chance t o  "move upn and foe  t o  the  men who see them- 
selves b p c o a i n ~  a   art of a well-known s t a t i s t i c ,  "one of 
another I P , O C O  persons who every week lose  t h e i r  jobs 
because of autoaation. n 1  
l G e o r g e  T. Harr is  nAutoaation We Can Handle It," 
Look Ya~nzine (January 13, lQ65) ,  5 ~ - 6 2 .  
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A t  t h i s  moment probably every man, woman, and child 
i n  the  United S t a t e s  i s  represented i n  the  memory of one or 
more e l ec t ron ic  d i g i t a l  computers a s  e i t h e r  a name, number, 
o r  s t a t i s t i c .  The r e s u l t s  of computer processing have a 
d i r e c t  influence on most ~ e o p l e .  Almost every business 
t r ansac t ion  made ends up, i n  one form or another,  within 
the  c i r c u i t r y  of an e lec t ron ic  computer. 
Many of the advantages of coaputers can be measured 
only  i n  i n t a n ~ i b l e  forms. The na t ion ' s  hea l th  i s  being pro- 
t ec ted  through the  use of these mechanical marvels. Solu- 
t i o n s  t o  cancer,  hea r t  d isease ,  and other nerplexing medical 
broblems are being hastened through the  use of computers. 
Aaerica 's  defense agains t  enemy a t t ack  i s  l a rge ly  entrusted 
t o  c o q ~ u t e r s .  
Unfortunately, what the  man-on-the-street hears  and 
reads about c o ~ u t e r s  i s  of the  sensat ional  or  exaggerated 
nature.  H e  hears  about comute r s  playing chess,  t ic - tac- toe ,  
~ a ~ b l i n ~ ,  predic t ing bat t ing averages, and other  things t h a t  
a t t r a c t  the eyes of renor te r s  and the  e a r s  of newsmen. Coa- 
nu t e r s  are  sometimes cal led  bra ins ,  *en i n  r e a l i t y  they 
have an I.Q. of absolute zero. Fspecia l ly  vulnerable t o  
a t t a c k  a r e  the  so-called conputer "goofs," desp i te  the fact  
t h a t  i t  i s  almost always man who 3akes the  nistake.  
Fveryona is  aware t h a t  America has becoae a nat ion of 
producers, consuaers, and paper shuf f le r s .  One r epo r t  t e l l s  
u s  t h a t  "one out  of four production workers i s  a paper shuf- 
f l e r - -an  increase  of 64 per cent since 1.941."1 " h e  l a rge  
chemical company reported t h a t  they produced 89 mil l ion 
2 pieces  of Daper a year." How, then, can Anericans hope t o  
handle the  increases  of the  coming decades and maintain t h e i r  
high s tandards  of l iv ing?  
The answer, of course, must be through harnessing the  
powers of t he  e l ec t ron i c  computer. 
We have a t  our command a t oo l  of magnitude never 
known before. The t o o l  i s  ge t t ing  f a s t e r ,  more compact, 
more powerful, nore f l e x i b l e  and more econonical with 1 - 
every passing day. Most important, we a r e  learning how i 
t o  use  it more ad ro i t  y. There Is no doubt t h a t  t he  3 i Computer Age i s  here.  
A s  remarkable a s  the varied uses  of computers i s  the  I 
s tagger ing growth of the  new industry. P o ~ p i n g  up l i k e  m s h -  
rooas ac ross  the  Vnited S t a t e s ,  the  conputer i s  the  f a s t e s t  
qrowin~ elelnent i n  the technical  arsenal  of the  world's a o s t  
t e c h n o l l ~ i z e d  nat ion,  "In 1951 there  were fewer than one 
hundred c o ~ u u t e r s  i n  operat ion In the United S ta tes ;  today 
more than 26,COC computers stand in o f f i c e s ,  f a c t o r i e s ,  
schools ,  and labora tor ies ."  4 
' s tanley  L. Pnglebardt , Comuters ( l e v  York: Pyramid 
Publ ica t ions ,  10621, n. 7. 
L I~oaDute r s  and Automation "agazine Survey, 'Coraauter 
Census," C o ~ ~ u t e r q  -- and Automation B ~ a z i n e  (Yarch, 10661, 34. 
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For the  care  and feeding of these machines a new breed 
of s ~ e c i a l i s t s  has appeared. They car ry  such t i t l e s  a s  key- 
ul~nch operator ,  t a b  equipment operator,  com~uter  operator ,  
business programmer, s c i e n t i f i c  programmer, and systems 
analys t .  Their backgrounds range from persons with elemen- 
t a r y  education and below average in te l l igence  t o  Ph.D1s with 
var ied  backgrounds of work experience. This f a c t  alone 
po in t s  out  some of the  problems inherent i n  any new area  of 
employment, t h a t  of se lec t ion  and t ra in ing.  I n ~ o r t a n t  t o  
counselors desirous of acquiring occupational information are 
problems of who, how much, and what; who should be t ra ined  
f o r  the  jobs comyuters have created,  how much education 
and/or t r a i n i n g  should these persons have, and what c r i t e r i a  
should be used t o  aid persons desirous of determining t h e i r  
a b i l i t i e s  and apt i tudes  f o r  business ~ r o g r a m l n g  t ra in ing .  
I. TEE PROBLEM 
Statevent  of the problem. It  was the  purpose of t h i s  
study t o  determine the effectfveness of s i x  var iables :  t e s t  
scores  on the  Proqrammer's Aptitude Test ;  the  G (General 
Intel! lgenc t )  , (Verbal Abi l i ty ) ,  ?V (Numerical Reasoning), 
and S (Spa t ia l  Fela t lons)  scores on the  General A p t i t u d e  
Test Bat tery;  and student age, i n  predic t ing success i n  
t r a l n i n ~  f o r  business programming students  a t  the  Iowa 
Technical E!ducation Center, O t t u m ,  Iowa, 
Reason f o r  the  study. How does one s e l e c t  a person 
who will. be successful  i n  a job a s  a business programmer? 
The inves t iga tor  attemuted t o  ge t  an answer t o  t h i s  question 
by asking employment managers and data-processing managers 
of s i x  l a rge  companies i n  the  Milwaukee, Wisconsin, area i n  
the  sumer of 1964. Without exception, t h e i r  f i r s t  require- 
ment was a col lege  degree, preferably  having a math major, 
~ l u s  the  second requirement by f i v e  of the  s i x  companies 
t h a t  the  app l ican t  receive  an "A" on the  IBM Programmer's 
Aptitude Test  (PAT). The s ix th  company s ta ted  t h a t  it would 
accept  a grade of "Bn on the  PAT. 
The r a t i ona l e  behind the  high requireaents  was t h a t  
the  programTer i s  i n  a na tu ra l  posi t ion t o  move i n t o  the  
executive l e v e l  job of systems analyst .  The invest igator  
has noted t h a t  the  trend has seewd t o  be f o r  l e s se r  educated 
persons t o  acauire jobs i n  ~ r o g r a m i n g ,  probably due t o  the  
law of s u p ~ l y  and demand. 
One of the  courses of t ra in ing  t h a t  c m e  out of the 
Vanbower Develo~ment and Training Act (MDTA) of 1062 was Data 
Processine. As the Fmployrnent Securi ty Co~n i s s ion  se lected 
s tudents  f o r  t h i s  t r a in ing ,  they were forced t o  e s t ab l i sh  
c r i t e r i a  f o r  se lec t ion .  A s  the General Aptitude Test Battery 
(GATB) had been used by the Faploynent Securi ty Conaission 
with a measure of success f o r  several  pears ,  It was only 
n a t u r a l  t h a t  they use t h i s  t e s t  as t h e i r  main se lec t ion  
c r i t e r i o n .  
By a method unknown t o  t he  inves t iga tor ,  they established 
cut-off scores  on f i v e  of the  sub-tests  a s  follows: General 
In te l l igence  - 115, Verbal - 105, Numerical Reasoning - 125, 
Spa t i a l  Relat ions - 100, and Finger Dexteri ty - 80. The 
success of t h e i r  s e l ec t ion  c r i t e r i a  has yet  t o  be estab- 
l i shed .  
bes t  be described by the  word change. The idea of change is 
not  new; what i s  new i s  the  change i n  the  r a t e  of change. 
One of the  prime causes of change has been the  advent of the  I .  
i 
computer i n t o  business and industry,  Computers destroy jobs v F 
i 
and computers create  new jobs. A t  the  same time t h a t  techno- 
I 
l o g i c a l  unemployment grows, t he re  a r e ,  by various rough 
es t imates ,  "Some four n i l l i o n  unf i l l ed  jobs :n the  c m t r y  
today."' In almost any d a i l y  American newspaper a rnan can 
read on the  f r o n t  page about the problems of unenployment 
and turn  t o  the want ads and see t h a t  the  help wanted sec- 
t i o n  i s  full of ads. The newly created jobs, however, a re  
not l i k e l y  t o  be f i l l e d  by displacei? workers unless they 
have the  educational  uo t en t i a l  and t r a in ing  opportunit ies  
t o  meet the requirements of the  new jobs. T'enn s t a t ed ,  
"The problem, then, i s  one of d i s t r i b u t i o n  of the labor  
Americen Council on Fducatton, 
fo rce ,  of matching job requirements and the po ten t ia l  of 
people t o  meet them." 1 
Guidance workers have been c r i t i c i z e d  f o r  being col- 
lege or iented,  having ne i ther  the knowledge nor i nc l ina t ion  
t o  help  s tudents  s e l e c t  an occupation o r  an appropriate 
vocat ional  o r  educational program. Venn commented t h a t  
"The present  inadequacy i n  guidance a c t i v i t i e s  i s  i l l u s t r a t e d  
by the  f a c t  t h a t  close t o  hal f  of the s t a t e s  receiving federa l  
f'unds f o r  t h e i r  programs spend l e s s  than 1 per cent of t h a t  
money on occupational guidance and counseling. n2 
From h i s  experience in  a vocational school s e t t i n g  
f o r  the  pas t  three  years,  t h e  invest igator  notes t h a t  t h e  
v a s t  major i ty  of high school counselors, employment s e c u r i t y  
commission counselors, vocational r e h a b i l i t a t i o n  counselors,  
as  well a s  o ther  persons working with youth a re  s h a ~ e f u l l y  
ignorant  of the  data-processing f i e l d .  Even more shameful 
i s  the f a c t  t h a t  t h e  majority of these people seeqingly make 
no attempt t o  up-date themselves In t h i s  f i e l d .  
One aspect of the  guidance worker's job i s  the infor-  
mational se rv ices  function, In order t o  help take so= of 
t h e  guesswork out of vocational choice, t he  inves t iga tor  i s  
of the  opinion t h a t  the  counselor should have a t  h i s  
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disposa l  information t h a t  would not only aid the student  i n  
knowing what du t i e s  the  worker in a vocational or t echnica l  
job performs, but a l s o  what apt i tudes  and a b i l i t i e s  are  
necessary t o  succeed i n  t h a t  job. Such knowledge would 
enable t he  student  who i s  desirous of becoming a technician,  
programmer, e t  c e t e r a ,  t o  receive from the  counselor informa- 
t i o n  t h a t  would enable him t o  prepare himself acadenical ly,  
physical ly ,  and f inanc i a l l y  fo r  the  work of h i s  choice. 
11. LIMITATIONS OF THE STUDY 
Limitat ions af t e s t s ,  There are  severa l  l im i t a t i ons  
of psychological t e s t s  a s  t oo l s  fo r  gathering information on 
s tudents ,  F i l l e r  categorized these l i a i t a t l o n s  i n  t h r ee  
areas:  *(1) Those inherent i n  the  t e s t s  themselves, (2) 
those caused by the var ie ty  of f ac to r s  which may influence 
t e s t  perforqance, and (3)  those resu l t ing  from improper 
i n t e r ~ r e t a t i o n  of t e s t  scoresmm "Inherent i n  the  t e s t s , "  
Y i l l e r  s a id ,  "are f ac to r s  t h a t  cause inexact  and l imi ted mea- 
surement m"2 Fxaqples of such f ac to r s  would  be t e s t s  of 
s ~ e e d  or  t e s t s  requir ing good reading a b i l i t y .  
Factors  which influence t e s t  performance, a s  s t a t ed  
 rank W. 1 ,  Guidance P r i n c i ~ l e ~  and Prac t ices  
(Columbus: Charles F. ??erril' "ooks, Inc., 1051), r, I-+?. 
by H i l l e r ,  a re :  
( A )  Unusual or adverse t e s t i n g  condit ions,  (B) 
worry, anxiety,  excitement, or other  temporary emo- 
t i o n a l  condit ions,  (C) hunger, f a t i gue  or other  
physica l  condit ions,  (Dl a  s tudent ' s  t e s t  sophis- 
t i c a t i o n  o r  previous experience with s imi lar  t e s t s ,  
(El t h e  degree t o  which people a re  motivated t o  per- 
form t o  capaci ty  o r  t o  answer questions honest ly,  (F) 
t he  a b i l i t y  of the  examiner t o  e s t ab l i sh  rappor t  and 
t o  administer  the  t e s t  without modif3cation of t h e  
t e s t  i n s t ruc t i ons  or the time l ia i t .  
In the  improper i n t e rp re t a t i on  category, Y i l l e r  
s t a t e d ,  "Errors w i l l  be made i n  in te rpre t ing  t e s t  scores  
un less  t he re  i s  a  thorough understanding of the  t e s t ,  i t s  
v a l i d i t y ,  r e l i a b i l i t y ,  and the  nature of the group on which 
norms were establ ished."  2 
Barry and Wolfe commented on t e s t  l im i t a t i ons  i n  t h i s  
manner: " A l l  t e s t s  a re  adulterated by f a c t o r s  other  than 
2 
those they were intended t o  aeasure."- They c i t e d  a s  sone 
of the  adulterances such th ings  a s  reading a b i l i t y  and t e s t  
exner ience . 
Anastasi argued t h a t  the three  g r e a t e s t  l i n i t a t i o n s  
of t e s t s  are  not ivat ion,  t e s t  anxiety, and r a ~ p o r t ,  
't 
'Ruth Barry end Eeverly Wolfe, F ~ i t a n h  for "ocational 
Guidance (New York: Bureau of Publicat ions,  lo@), F. 13. 
' ~nne  Anastasi Psvcho cal Test ing (New York: The 
Macyillnn Comaany, l ~ b 2 ) ,  7?p.1ce54m 
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A somewhat d i f f e r en t  viewpoint was expressed by Smith 
i n  h i s  s t a t enen t  t h a t ,  "Tests assume t h a t  people w i l l  behave 
i n  t he  f u t u r e  a s  they have i n  the pas t .  They assume t h a t  
t h e  successful  people of the  fu tu re  w i l l  be s imi lar  t o  
successful  people of the  pe s t  
Limi ta t ions  of prades. A student who i s  i n t e l l i g e n t  
may have poor grades because of pe rsona l i ty  d i f f i c u l t i e s ,  
and a l e s s  i n t e l l i g e n t  s tudent  may ge t  good grades because 
of c e r t a i n  pe rsona l i ty  f a c t o r s  and study hab i t s .  Along t h i s  
l i n e ,  Smith commented on a study by Gebhart and Hoyt (1958) 
i n  which they found t h a t  ambition i s  r e l a t ed  t o  acadenic 
2 
success.  
A very  important f a c to r  t o  consider i n  using grades 
as a debendent va r iab le  i s  the a b i l i t y  of s tudents  t o  make 
t he  e d j u s t a ~ n t  from t h e i r  forner  work t o  t r a in ing .  As t h e  
Xan~ower Develobment and Training Act stuc!ents s tudied 
ranqed i n  ages f ron  e i ~ h t e e n  through f i f ty- two,  it i s  i m e -  
d i a t e l y  ev iden t  t h a t  many of these s tudents  had been away 
f r o c  formal s tudy f o r  severa l  years. Yany of then had 
d i f f i c u l t y  adjus t ing  t o  the study demands placed upon then. 
' ~ s n r ~  C l a y  Sni th ,  (New York: 
YcGraw-Hi! 1 Fook Comany, 
2 ~ b i d  * 9  P m  '+@7 
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A third f s c t o ~  which would tend to reduce the 8a'i%df%y 
0% using grades in predictive wo~k -elates to the s taf f ,  
currimlurn, a d  the use of teaching alas. During the ti%e 
the Inmstigator has beer, erngfo~ed by the I- Technical 
s&~catlon Center, he has noted sany changes in curricu7,na 
dtfafn the same class and smeties by the saw fnstmctur, 
In the fie15 of data-processing there is a rrrlnim3 mber of 
textbooks available, *ich means t ha t  the fnstmctor, Pn 
many instances, m s t  set up h i s  a m  -rim'iu,a, As the 
frzstm%cto? sees wealmesses in his uTFsrPngs, he rnalres the 
necessary changes, Changes such as mis wmld ,  of c-se, 
af the gradlng prace6ure. The add5tZ.m of new and better 
t~acktng  aids mid also have sow eff'eet on grades* 
One of the %ctors that  waul8  probably af fec t  grades 
vow than any other i s  that  of s taff  changes. S o ~ e  Instruc- 
tors take bride in being " tough graders" while others are 
extrenely  lenient.  Two classes of equal a b i l i t y  taking the 
saae course but having different instructors nay end up a 
f u l l  grade noart a t  the end of a grading period. Factors 
such a s  t h i s  would tend t o  reduce the v a l i d i t y  of any predic- 
t i v e  study in which grades were used- 
CHAPTFE I1 
REVIEW OF LITEKATURE 
Information regarding the prognosis of success i n  
t r a i n i n g  f o r  business  programing s tudents  i s  q u i t e  l imi ted .  
The r e s e a r c h  s t u d i e s  t h a t  a re  ava i l ab le  i n d i c a t e  t h a t  l i m i -  
t a t i o n s  a r e  p resen t  because of the  immaturity of the  f i e l d  
of d a t a  processing. 
One of the more proainent  instruments used i n  a p t i t u d e  
t e s t i n g  f o r  data-urocessing t r a i n i n g  and em7loyaent i s  the  ! "  
P r o g r a m e r ' s  A ~ t i t u d e  Test  (PAT) published by t he  I n t e r n a t i o n a l  
Business Yachines Corporation. The PAT manual s t a t e d :  
v a l i d i t y  was de tera ined  by c o ~ a r i n g  t e s t  sco res  
wi th  a c r i t e r i o n  of f i n a l  c l a s s  grades converted i n t o  
s tandard scomes f o r  175 programing s tuden t s  f r o a  v a r i -  
ous companies In IBY t r a i n i n g  cen te r s  i n  Boston, 
Chicaqo, \!ew York Ci ty ,  and S t .  Louis i n  1959. The 
rroduct-monent c o r r e l a t i o n s  f o r  11 separa te  c l a s s e s  
r a n ~ e d  f r o 7  .?k t o  .e5. The c o r r e l a t i o n  collputed f o r  
the  e n t i r e  group was .51. The aean t e s t  score f o r  t h i s  
Eraup was 50.0 an3 t h e  standard d e v i a t i o n  14.b. 
Table I i l l u s t r a t e s  t h e  r e l a t i o n s h i p  between c l a s s  
s t and ines  on f i n a l  c l a s s  grades and scores  on t h e  
Fevised PAT. It revea l s  t h a t  57% of those scor ing  A on 
t h e  t e s t  were i n  the  h ighes t  t h i r d  of t h e i r  c l a s s ,  while 
only  6q of t h e  D ' s  were in  the  h ighes t  t h i r d .  Con- 
v e r s e l y ,  only  17% of the  A ' s  were i n  the  lowest t h i r d  
of t h e i r  c l a s s  a s  obposed t o  684 of t h e  D ' s .  
In  add i t ion  t o  the  r e s u l t s  I l l u s t r a t e d  i n  Table I f o r  
t h e  175 ~ r o ~ r a v n i n g  s tudents  conplet ing t h e i r  ccrurses, 
t h e r e  were 0 s tuden t s  who drovoed out  of their ccurses ,  
d i d n ' t  t ake  the f i n a l  exam, or who were iven a  grade of 
incomnlete. Their aean t e s t  score was 31.0, 12  p o i n t s  
lower than t h e  t e s t  score  mean of 5C.o f o r  those 
completing t h e i r  courses. This d i f f  rence was s i g n i f i -  
cant  a t  the .02 l eve l  of confidence. f 
TABLF. I 
FELATICNSHIP B'ETWEXN FXVISED PAT LETTFR GRADES AND CLASS -- - 
i s ' l ' m D I N G S  BASFD ON 650 AND 7070 
P~oGRAF-?ING CLASSES (N = 175) 
. 
. Class Standjna 
Test  : Per Cent i n  Per Cent i n  
Le t t e r  PAT : Lowest Third Highest Third 
Grade Score N : on Final  Grades on 'Final Grades 
A 60 end above 53 13 57 
D j 9 a n d  below - 74 68 6 
Another t e s t  i n  v i d e  use I s  the  General Aptitude Test  
Fa t t e rg  (GATE). The GATE i s  an outgrowth of the  Lbited 
S t a t e s  Fmployment Securi ty Commission's occupational research 
Dronrav I n i t i a t e d  i n  1~14 .  Following extensive research and 
- - 
e n e r i n e n t a l  t r you t s ,  t h e  GATB was introduced na t i ona l ly  t o  
s t a t e  cmnloyment services  i n  1047. The unique th ing about the 
GAT? a t  the  ou t se t  stem-ned from the f a c t  t h e t  it was d e v e l o ~ e d  
on e m e r i a e n t a l  s a m l e s  of employed workers ~ e r f o r m i n g  
I ~ n t F r n a t i o n a l  Pusiness Vachines Corporeticn, - %nual . . - 
f o r  t h e  P r o ~ r a ~ ~ e r ' s  A tit de Test (New York: Internat--anal 
--- 
Fuslncss : !Rc~ ' - - -  - **?I 
hundreds of d i f f e r en t  jobs. The ba t te rv  proved he lpfu l  i n  
working with l o c a l  o f f i ce  job seekers and plans were nade 
t o  extend the service  t o  high school seniors .  This service  
proved bopular,  so the United S ta tes  Fmplo:,ment Service 
i n i t i a t e d  po l icy  t o  share the GATE with schools and other  
non-profit  agencies.' Several technical  i n s t i t u t i o n s  offer -  
ing data-processing t ra in ing  have been using t h i s  t e s t  
instrument. Xany of the  i n s t i t u t i o n s  using the GATB were 
i n  agreement with Dvorak i n  her statement t h a t ,  
The ba t t e ry  is  useful  i n  counseling persons who 
a r e  now en t r an t s  i n t o  the  labor market or  who a r e  
about ready t o  enter  the  labor market, those who a r e  
considering an occupational change t o  some f i e l d  of 
work i n  which they have had no previous work experi- 
ence, and those who a re  considering vocat ional  
t r a in ing .  2 
Mclntosh and Wlndholtz conducted a p red ic t ive  study 
i n  t h r ee  d a t a - ~ r o c e s s i n g  schools i n  North Carolina. These 
l n v e s t i ~ a t o r s  corre la ted  GATE subscores with achieveaent 
t e s t  results In  f i v e  courses as  follows: F lec t ron ic  Data- 
P r o c e s s i n ~  Systems, Functional Wiring P r i cc ip l e s ,  F'unda- 
mentals of Prograv lng ,  Fuslness Prograv-ing,  and S c i e n t i f i c  
Pronramvin~.  
 eatri rice J. Dvorak, "GATE," Personnel @ Guidance 
Journa l  (November, 10561, 145. 
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Achievement t e s t s  were given the subjects  throughout t he  
e n t i r e  period of study. The authors f m d  cor re la t ions  with 
ap t i tude  scores obtained by the GATB and the  achieveaent 
t e s t  scores from the f i v e  course nrograrns. The cor re la t ions  
ranged from .C2 t o  .50. The corre la t ion of t he  GATB var iab le  
G (General In te l l igence)  with the achievement scores ranged 
from a  low of .7C on Fundamentals of Programing t o  a high 
of .50 f o r  Sc i en t i f i c  Prograaaing. The G score cor re la t ion  
i n  business program~ing was .44 which was s ign i f i can t  a t  the  
.01 l e v e l  of confidence. In te rcor re la t ions  between the 
achievement scores of the f i v e  program courses were reported 
high. The inves t iga tors  found t h a t  the G va r iab le  on t h e  GATE 
was t he  bes t  s ingle  predictor  of achievenent i n  data-process- 
ing t ra in ing .  1 
In  8 study of the spec ia l ty  oriented student a t  t he  
Cnivers l ty  of Iowa i n  lQ65, Yalone found t h a t  high corre la-  
t i o n s  exis ted  between the  predictor  var iab les  mentioned 
below and the  c r i t e r i o n  variable,  i n s t ruc to r  r a t i n g s  of 
success i n  t r a in ing ,  f o r  data-processlnq students.  The 
follow in^ cor re la t ions  were found: 
Preeic t o r  TTarlables - N Correlat ion 
Actual H. S. Fank i n  Class 51 51 
1~111 iaq  A .  WcIntosh and George Windholz,'Tvaluating 
Data process in^ A ~ t i t u d e  Techniques," J o u r n ~ l  of Data uanane- 
rnes (FInv, 14651, 18-20. 
- 
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Predic tor  Variables N 
- 
Correlat ion 
H. S. Grade Point Average 57 57 
H. S. Commercial GPA 49 059 
H. S. Math GPA 57 -56' 
In the same study, Malone used a combination of stu- 
dent  c h a r a c t e r i s t i c s  and Daily Vocational Test  va r iab les  
with t h e  dependent var iable ,  ins t ruc tors1  r a t i ng ,  which 
revealed a co r r e l a t i on  of .80. The independent va r iab les  
were: high school grade-point average, high school comer-  
c i a 1  grade-point average, Dailey vocational Test  (DT)  
Mechanical, and D T  Electronics.  Similar ly,  a combination 
of J?lectronics,  Science, and Spa t ia l  Visual izat ion scores 
7 -
co r r e l a t ed  a t  .57 with i n s t ruc to r s '  r a t ings .  
Although the  PAT was designed l n i t i a l 1 y  t o  a id  In  
s e l ec t i ng  ~ r o g r a m i n g  t r a inees ,  research i nd i ca t e s  t h a t  t h e  
t e s t  i s  a l s o  s ign i f i can t ly  re la ted  t o  t he  performance of 
a roEraawrs  on the job. 
In a 1058 study of 41 p r o g r m e r s  a t  IBY i n  ! New Yor k 
City, it  was found t h a t  the  PAT scores an? supervisory 
v r e  cor re la ted  .& (s ig-  
n i f i c a n t  a t  the  .05 l eve l  of ccnfidence).  
r a n k h n s  of overall. ~ e r f o r a a n c e  w
 ranci cis F. Melone. "A Study of Students i n  Post-High I - -  
School Pub1 i c  " ~ c a t  ional   ducati ion P r o g r a ~ s  i n  Iowa Dur lng 
lW+-1065" (unpublished Ph.D. t he s i s ,  S ta te  Universi ty of 
Iowa, 10561, Table 21. i 
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A previous study (1956) of 52 programaers (702 and 
705) a t  Im i n  New York City had resul ted  i n  a corre la-  
t i o n  of 636 ( s ign i f i can t  a t  the .05 l eve l  of confidence) 
between the PAT and technical  performance r a t i n g s  by 
the managers on a 5-point scale.  
Eastman Kodak in  1958 reported t h a t  when supervisors  
ra ted  13 programwrs on a 6-point job perfornance s ca l e ,  
t he  r e l a t i onsh ip  with PAT yielded a Spearaan rho of .61, 
which 1s s ign i f i can t  a t  the  .05 l eve l  of confidence. 
In  a 1958 mu l t i - c r i t e r i a  study of 161 programmers, 
t he  Standard O i l  Conpany (New Jersey) found t h a t  the  PAT 
cor re la ted  .31 with supervisory r a t i n g s  of ove ra l l  per- 
formance, .28 with technical  s k i l l s ,  .37 with imagination 
and ingenuity,  and .33 with learning a b i l i t y .  For other  
c r i t e r i o n  var iab les  r e l a t i ng  t o  such noncognitive f a c t o r s  
a s  i n t e r e s t  and motivation, the cor re la t ions  ranged from 
- 007 t o  .26. For t h i s  number of cases,  a co r r e l a t i on  
coe f f i c i en t  of .16 or higher i s  s ign i f i can t  a t  the  .05 
l e v e l  of confidence. 
In  one instance,  negative r e s u l t s  were reported.  The 
Prudent ia l  Insurance Company found i n  a 1958 study of 43 
prograa9ers t h a t  the PAT was unrelated t o  supervisory 
rankings of job performance (r = .02). No explanation 
For these  r e s u l t s  could be found, Since none of t he  
o ther  t e s t s  used i n  t h i s  study was cor re la ted  with job 
perforaance,  however, i t  i s  possible t h a t  soae weakness 
I n  t he  c r i t e r i o n  used t o  measure job performance qap have 
been the cause of these r e su l t s .  1 
The authors of the PAT concluded tha t :  
The PAT was thus found t o  be s i g n i f i c a n t l y  r e l a t e d  
t o  o v e r a l l  ~ r o g r a m i n g  perfonance i n  four out  of f i v e  
s tud ies .  Fvidently,  reasoning a b i l i t y  was one of t he  
f a c t o r s  associated with prograaaing perforqance i n  a 
rmabcr of coapanies. The FAT therefore  appeared t o  be 
R m i t a b l  instruvent  t o  aid i n  the s e l ec t i on  of ~ r o -  
g r a m e r s .  1 
' ~ ~ t p ~ a t i o n a l  h s i n e s s  Yachines Corporation, a. sU-, 
5-6 
?1bid., p .  6. 
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A g r ea t  deal  of research has been done using the  GATB, 
with the  Universi ty of Utah being one of the  leaders  i n  t h i s  
area .  In  the spring quar ter  of 1948 t h i s  Oniversi ty admin- 
i s t e r e d  the GATB t o  479 seniors ,  101 pharmacy sophomores, 
and 49 second-year medical students.  The students  se lec ted  
represented seven d i f f e r en t  majors: Biological Sciences, 
Business, Education, Engineering, Social Sciences, Medicine, 
and Pharmacy. They used a s  t h e i r  c r i t e r i o n  the s tudents '  
cumulative grade-point-averages. A co r r e l a t i on  was then 
found between the C-ATB sub-test  scores and the  s tudents1  
cumulative grade-point-averages. The r e s u l t s  of t h i s  study 
a r e  shown i n  Table 11. 1 
The s e c o ~ d  s tep  i n  t h i s  1948 Universi ty of Utah s tudy 
was t o  f i n e  the mean score of each of the GATE sub- tes ts  f o r  
each d i v i s i o n  and from t h a t  form an occupational ap t i tude  
  at tern (OAP). The nlethod used t o  colrle up with the  OAP score 
was the  one usua l ly  followed with the  GATE, which c a l l s  f o r  
a  cut-off  point  one standard deviat ion below the  Tean. The 
OAP scores  obtained In  t h i s  study a r e  shown I n  Table 111. 2 
The p ro j ec t  s t a f f  concluded tha t :  
Ey t e s t i n g  479 seniors ,  1 C 1  pharmacy so~homores,  and 
40 second year nedical  s tudents  with paper and penci l  
booklets  of the GATE, it was possible t o  develop an OAP 
'GATB Pro jec t  S t a f f ,  9. &. , o?. 1?7-1&. 
PEARSON PRODUCT-MOMXNT COEFELATIOh' COF.FFICIENTS BETWEEN 
PFBDICTOE: VAEIABLES , GATB SUB-TEST SCOPZS , AND 
CRITERION VA.F.IABLE:, CUMULATIIX GRADE-POINT- 
AVERAGE FOB SF,IEN COLWGE MAJORS AT THE 
UNImRSITY OF' UTAH 
Bio- Eng- 
Test  l og i ca l  Busi- Educa- ineer- Social  Yedi -  Phar- 
Sciences ness t ion  ing Sciences cine macy 
Sr. Sr. ST. Sr. Sr. S o ~ h .  Sr. 
N= 52 N= 90 N=123 N=92 N=85 N=49 N = l O l  
G 707 .506 -372 .516 537 .471 -396 
V .410 .613 _ 744 -349 0532 -453 .315 
?'I .22@ 374 .350 -350 .454 .393 -315 
S -151 .I96 .I63 .249 .I96 .412 -194 
Q 0356 d 708 , 753 .327 535 .140 -262 
f o r  ~ e n e r a l  college success regardless of f i e l d  of 
spec i a l i za t i on ,  and. a l so  OAP's f o r  seven academic areas  
i n  the  University; naaely, Biological Sciences, Pusiness, 
Fducation Social Sciences, Enpineering, Pharaacy, and 
Yedicine. 1 
The p ro j ec t  s t a f f  recommended t h a t ,  " there i s  a need 
f o r  sunnorting s tud ies  a t  other  un ive r s i t i e s  t o  a sce r t a in  t he  
20 
TABLF I11 
OCCUPATIONAL A P T I T W E  PATTERN FOk SEVEN 
COLLFGE -dAJOFS,  TJIVILT R S I T Y  OF UTAH 
Academic Area Selected Aptitudes Cut-off Score 
Biological  Sciences G 116 
V 112 
Business G 121 
TT 111 
M 119 
Fducat ion  G 110 
IT 109 
Q 102 
Fngineering G 
TT 
129 
113 
N 123 
S 11,s 
Social  Science G 110 
I! 113 
Vedlcine G 
1 F 
171 
123 
N 120 
S 117 
Dharnlacy G 119 
1' 107 
N 123 
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e x t e n t  t o  which t h e  r e s u l t s  of t h i s  study a r e  r ep resen ta t ive  
of c o l l e g e s  and u n i v e r s i t i e s  throughout the  nat ion.  1 
A second s tudy which took p lace  a t  the Univers i ty  of 
Utah i n  1948 c o n s t i t u t e d  an exploratory s t e p  i n  a p r o j e c t  
designed t o  d iscover  the  r e l a t i o n s h i p  between GATB scores  
and subsequent genera l  co l l ege  success. The 1,291 s tuden t s  
repor ted  i n  t h i s  s tudy were those who began a t  t h e  Univers i ty  
during t h e  winter  quar t e r  of 1948. The c o e f f i c i e n t s  of cor- 
r e l a t i o n  i n  t h i s  study were based on s i x  GATB t e s t  sco res  (G, 
V, K, S, Q,  P) cor re la t ed  aga ins t  the  f i rs t  q u a r t e r  grade- 
point-average.  The f i r s t  qua r t e r  grade-point-average had 
been shown t o  be a  good p red ic to r  of s c h o l a s t i c  success  a t  
t h i s  Universi ty .  The c o r r e l a t i o n s  between t h e  GATB scores  
and f i rs t  q u a r t e r  grade-~oin t -averages  are  shown i n  Table 
I!r, 2 
On t h e  b a s i s  of t h e  f ind ings  of t h i s  r e sea rch  s tudy,  
t h e  n r o j e c t  s t a f f  ccncluded t h a t  " the t e s t s  show consider-  
a h l ~  romlse a s  quick, e a s i l y  obtained p r e d i c t o r s  of c o l l e g e  
7 
S U C C ~ S S  a n -  
 rank P. Trex and Kei th  9. Sorenson, "GATF Scores a s  
?red i c t o r s  of Call ege Grades ," Personnel & Guidance Z ~ u r n a l ,  
XXXI (February, lQ5_7), 205-207. 
'1bld ., n. 297. 
TABLE IV 
CORXFLATIONS BF'TWFEN GATB SCORES AND FIRST QUARTEB 
GRADE POINT AWEAGES FOR ERTERING FFESHMF.N 
STUDENTS AT THE UNIVLkSITY OF. 
----  -- 
UTAH I N  1948 
Women . Men 
N = 515 N = 776 
Sub-Test r 
- - SFT Sub-Test r 
- - =r 
G .41 .036 G 43 .029 
TT *34 *039 V 43 .029 
N -30 . o b  N 37 .031 
S .17 .043 S 20 .034 
Q .4O *043 Q 27 *039 
I! .15 .C43 R 29 .C23 
In 1952 thp University of Florida i n  cooperation with 
t he  Flor ida  S t a t e  Fmloyment Securi ty Commission and the Uni- 
ted S t a t c s  Fmployment Secur i ty  Coa.rlission conducted a research 
study using the  GATB. Their study was qu i t e  s imi la r  t o  t h a t  
of the  one conducted by the GATB pro jec t  s t a f f  a t  the Univer- 
s i t y  of Utah i n  1 ~ 4 8  w i t h  the exception t h a t  the Universi ty 
of Flor ida  s tudied the schools of Architecture,  graduate 
school f o r  Psychology, and the  schools of Fores t ry  and Phar- 
macy. The c o r r e l ~ t i o n s  f ielded i n  the  school of Architecture 
and the  graduate school f o r  Psychologv were aos i t i ve  and. I 
according t o  the author, could be recommended f o r  guidance 
7 
purposes.L In  con t r a s t ,  the schools of Fores t ry  and Phar- 
macy showed pos i t i ve  but low cor re la t ions  which, a s  the  
author s t a t e d ,  "suggests t h a t  use fo r  predic t ion purposes 
i s  undesirable.  a2  
Utah S t a t e  Universi ty conducted a study i n  which 262 
co l lege  juniors ,  seniors ,  and some students  who had been 
graduated the  previous June were used a s  subjects .  In t h i s  
s tudy nine  ao t i tudes  of the GATB were corre la ted  aga ins t  the  
s tuden t s1  cumulative grade-point-average. The students  used 
i n  t h i s  s tudy were from the  schools of Engineering, Business 
Administration. Education. and Phvsical Education. The 
r e s u l t s  of the  t o t a l  sample of t h i s  study a r e  shown i n  
- + Table ?.' 
The d i r e c t o r s  of the Utah Sta te  study found t h a t ,  
" there  was no advantage i n  using grade-point-average f r o a  
se lec ted  courses i n  a chosen f i e l d  over the t o t a l  cumule- 
t i v e  ~ r a d e - p o i n t  average. n4 A second f inding was t h a t ,  
' ~ i b ~ l l  Storz,  "Evaluative Data on the GATB," Per- 
sonnel  & Guidance Journal ,  WrIII (November, 1~521, 87-88. 
?H. C. Sharp, "GATS Scores as  Pred ic to rs  of Success 
i n  Collrge ," ~ d u c a t i o n a l  Fsycholoaical Neasurement, 
X I X  (Winter, l o F n )  9 61 "-623. 
4TL4  A - A 9 3  
A U A U . ,  p .  VL2. 
-
TABLE V 
AND PFARSON PRODUCT-MOMENT CORmLATIONS BF.TWEEN 
THE APTITUaES OF' THE GATB AND THE: GRADE-POIMI- 
AVFRAGE OF 262 STbDENTS IN ENGINEFJ3ING AT 
UTAH STAm UNIVERSITY IN 1948 
Aptitude Mean r 
G 107 781** 
. , 
v 103 .459** 
N 104 .396** 
s 110 , i48* 
* S i ~ n i f i c a n t  a t  .O5 l eve l  of confidence. 
** Signif icant a t  .O1 l eve l  of confidence. 
"students who are successful i n  engineering course work 
(GPAts of 2.1C) score s i ~ n i f i c a n t l y  higher i n  G ,  V, R, S ,  
end P aptitudes and lower i n  the M aptitude than students 
who f e l l  below 2.1C ~rade-point-average. 1 
The l a t e s t  s tud ies  t h i s  wri ter  could f ind using the 
GATB were two 1963 s tudies ,  one in  California ane the  other  
i n  Wisconsin. In the Wisconsin studv the samle used was 
102 employed workers i n  business programming. The c r i t e r i o n  
aga ins t  which the GATB was correlated was supervisor ra t ings .  
A coe f f i c i en t  of .35 was found. 1 
In the California study ninety-three employed workers 
were used as the  experimental sample. Supervisor r a t i ngs  
were a l s o  the c r i t e r i o n  against  which the  GATB t e s t  scores 
were corre la ted .  A phi coef f ic ien t  of .31 was found i n  t h i s  I 
Cal i fo rn ia  study. An occupational apt i tude pa t te rn  was 
derived i n  which cut-off scores of G - 1 1 5 ,  V-105, N - 1 1 0 ,  and 
2 
S-105 were found. 
'united S ta tes  De~artment ..of - Labor, ~ C a t a l o ~  of Tests 
and Test  Yaterials:  December 
P r i n t i n ~  Cffice,  ~065- 
I - -  - -  r - -  - -  - - - 
1Q64 (Washington: Govern~en: 
ml 
CHAPTER I11 
DESCRIPTION OF R F M C H  PROCEDURE 
I. SAMPLE AND POPULATION 
Subjects  selected fo r  t h i s  study were s tudents  a t  the 
*anpower Development and Training center  i n  Ottuma,  Iowa 
(Iowa Technical Education Center, Iowa Tech). They were 
se lec ted  f o r  t r a in ing  by the Errlployaent Securi ty Comission 
o f f i ce s  i n  Iowa, Forth Dakota, South Dakota, Nebraska, Kansas, 
and lulissourl. Ninety-three s tudents  from the  f i r s t  f i v e  
c l a s s e s  enrol led  i n  the school were used i n  t h i s  study. F i f -  
teen of t he  o r ig ina l  ninety-three s tudents  l e f t  the  school 
f o r  one reason o r  another before they were assigned a f i r s t  
ouar ter grade. The Fmloyaent Security C O ~ ~ S S ~ O ~  off  I c e s  
selected these  s tudents  from the ranks of the  unerrploped and 
underemloyeti. For th i s  reason, it should not  be assumed 
t h a t  the  sample was typ ica l  of s tudents  i n  business progran- 
rning cuurses across  the nation. 
A c h a r a c t ~ r l s t i c  of the O t t u a w a  Training Center mich 
forced the lnves t iqa to r  t o  c o ~ u t e  correlat 'ons fo r  grade- 
point  averaEes f o r  each auar te r  ra ther  than J u s t  the cumla-  
t i v e  ~ r a d e - n o l n t  average, was t h a t  the  a a j o r i t p  of the  
s tudents  t e s t ed  d i d  not  ~ r a d u a t e .  Due t o  the demand f o r  
programmers, many of the  s tudents  were placed on a job 
before graduation. Because of t h i s ,  and because of t h e  
appI'oXimate1~ 30 per  c e n t  a t t r i t i o n  r a t e  a t  t h e  school,  
only about 35 pe r  cen t  of t h e  s tudents  who e n r o l l  a c t u a l l y  
graduate .  The school records  indicated t h a t  the  cause of 
t h e  30 p e r  c e n t  a t t r i t i o n  r a t e  was about evenly s p l i t  between 
d i f f i c u l t y  of t r a i n i n g  and personal and/or f i n a n c i a l  problems. 
A person usua1l.y th inks  of s tudents  i n  t r a i n i n g  being 
from about e ighteen  t o  twenty-two years  of age. The mean age 
of t h e  s u b j e c t s  used i n  t h i s  study, however, was 26-83 years ,  
with a s tandard dev ia t ion  of 6.97 years .  
11. TF.STING INSTRUMENTS USED 
The instrcuaents used f o r  t e s t i n g  t h e  sub jec t s  were 
t h e  Progranner 's  Aotitude Test  (PAT) and t h e  General Apti- 
tude Test Bat te ry  IGATB). The PAT was used because of i t s  
almost u n i v e r s a l  acceptance by indus t ry  a s  a screening device 
f o r  bus iness  proFramers .  The PAT i s  a one hour tes t ,  the  
purpose of which i s  t o  de tern ine  a person 's  a b i l i t y  t o  t h i n k  
l o ~ i c a l l y .  I t  I s  broken i n t o  t h r e e  p a r t s .  The f i rs t  n a r t  i s  
a ten-viirmte t e s t  i n  which a series of nunbers i s  set up and 
t h e  s u b j e c t  Is t o  s e l e c t  the  next  l o g i c a l  s t e p  i n  the  s e r i e s .  
The second p a r t  is a twenty-ainute t e s t  of s p a t i a l  v i s u a l i z a -  
t i o n .  The t h i r d  n a r t  i s  a thir ty-minute test  of a r i t h n e t i c a l  
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reasoning. The t e s t  score i s  obtained by using a mathemati- 
c a l  formula of number r i g h t  minus one-quarter the number 
wrong. The maximm a t t a inab l e  score i s  eighty-six.  S ixty  
and above cons t i t u t e s  an 'A," from f i f t y  through f i f t y -n ine  
i s  a "B," from f o r t y  through forty-nine i s  a "C," and below 
f o r t y  i s  considered a " D . R ~  
General Aptitude Test Battery (GATB) scores were fur-  
nished the  school by the  Employment Securi ty Comnission 
o f f i c e s  a t  the  time the student began t ra in ing.  Because the 
school had the  scores on f i l e  and the E r n p l o p n t  Securi ty 
Corn~ission needed research of t h i s  type, the wr i te r  decided 
t o  use t h i s  t e s t  i n  h i s  study. The GATB has been used 
extens ively  by the United S t a t e s  Employment Securi ty Commission 
fo r  severa l  years  and an abundance of research has been done 
with it. The GATE? cons i s t s  of a ba t t e ry  of nine d i f f e r e n t  
t e s t s ,  each of which i s  designed t o  measure a pa r t i cu l a r  ap t i -  
tude.  The an t i tudes  used i n  t h i s  study a r e  described by sub- 
t e s t s ,  and were singled out  a s  possible p red ic to rs  of achieve- 
vent.  Research by the  inves t igator  f a i l e d  t o  reveal  how 
these  sub t e s t s  were selected a s  predic tors  of achievement. 
The i nves t i ga to r  assunes t h a t  the  1933 Cal i fo rn ia  and 
Wisconsin s tud i e s  c i t ed  in  Chapter I1 of t h i s  repor t  were 
t h e  ones used i n  the  s e l ec t i on  procedure. The usual  method 
l ~ n t e r n a t i o n a l  Business Machines Corporation, m. m., 
p.  2. 
employed by t he  Employment Secur i ty  Covmission i s  t o  nake a 
job e n a l ~ s i s  i n  which p a r t i c u l a r  a t t en t i on  i s  paid t o  t h e  
a p t i t u d e s  involved i n  performing the  job, give employed 
workers the  GATB, f ind the  mean scores  f o r  the  ap t i t udes  
found s i g n i f i c a n t  i n  the  job analys is ,  and from the  mean 
scores  e s t a b l i s h  an occupational. ap t i tude  pa t t e rn .  The rub- 
t e s t s  s e l ec t ed  f o r  business were: G - General 
I n t e l l i g e n c e ,  V - Verbal Aptitude, A - Fhmerical Reasoning, 
and S - S p a t i a l  Relat ions.  
111. METHODS AND PROCEDURES 
The Employment Secur i ty  Comission o f f i c e  which 
r e f e r r ed  a s tuden t  f o r  t r a i n ing  administered t he  GATB and 
forwarded t he  scores  t o  the  Iowa Technical Education Center. 
The G ,  V, !?, and S sub t e s t  scores  from the  GATB were used i n  
t he  study. The IEU P roq ramer ' s  Aptitude Test was given 
a f t a r  the s t u d ~ n t s '  a r r i v a l  a t  the  t r a i n i n g  cen t e r  and was 
included I n  t h e  study. The other  f a c t o r  considered was the  
s t uden t s '  ages. To d e t e r ~ i n e  the  success of these  s i x  d i f f e r -  
e n t  v a r i a b l e s  i n  p red ic t ing  success i n  t r a i n i n y ,  the  grade- 
point-averages f o r  each quar ter  were used t o  c a l c u l a t e  t he  
cumulative grade-point-average. The prade-point-averages, 
both qua r t e r  and c u m l a t i v e ,  were used a s  dependent va r i ab l e s .  
The mean n u ~ b ~ r  of qua r t e r s  work conpleted by the  seventy- 
e i g h t  sub j ec t s  s tudied was 2.61, with a s tandard dev i a t i on  of 
1.. 18. 
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To p red i c t  success i n  data nrocessing, a  mult iple  
regress ion ana lys i s  was run by conputer. The c r i t e r i o n  
va r i ab l e  used was cumulative grade-point-average, The inde- 
pendent va r i ab l e s  were age, GATB G ,  V, 8 ,  and S scores,  and 
the PAT score.  After the f i r s t  multiple cor re la t ion  was 
found, u.sing the  above-mentioned independent var iables ,  the  
beta  weights were exanined. A beta weight i s  a  p a r t  of a 
mathenatical  formula which i s  used t o  de l e t e  the  non- 
s i g n i f i c a n t  numbers of a  corre la t ion .  A sten-down de l e t i on  
process was employed i n  &ich non-signif i c an t  va r iab les  were 
dropped. The smallest  non-signif i can t  beta weight indicated 
t he  d e l e t i o n  i n  each phase of the step-down urocedure u n t i l  
only s t a t i s t i c a l l y  s i gn i f i can t  beta weights remained, o r  
u n t i l  t h e r e  was a  s i gn i f i can t  change i n  mult iple  corre la-  
t ions .  
The Pearson Product-Yoaent cor re la t ion  was used a s  a  
veasure of the  r e l a t i onsh lb  between individual  ~ r e d l c t o r  
va r i ab l e s  and the c r i t e r i o n  grade-point-average. 
Table T'I shows the r e s u l t  of the mul t ip le  regress ion 
analys is .  The only pred ic to rs  t o  revain i n  the m l t i p l e  
c o r r e l a t i o n  were the  PAT and the GATB N score. The i n i t i a l  
c o r r e l a t i o n  was 0.5660 and the  f i n a l  co r r e l a t i on  was C.EF16C. 
However, a  c lo se r  examination of Table V I  shows t h a t  the 
beta  weight f o r  N was not  s i gn i f i can t  a t  the  . O 5  l eve l  of 
confidence. Although N a s  a  s ingle  order cor re la t ion  was a 
s i g n i f i c a n t  predic tor  a t  the ,01 l eve l  (see Table VII) ,  i n  
t h e  mul t ip le  regress ion analys is ,  it did not  add s i g n i f i -  
c an t ly  t o  the predic t ive  ef f ic iency establ ished by the PAT. 
TABLF V I  
-WLTIPLE R'S, BETA WEIGHTS, AND F ' S  EESULTING FROW 
RFGRESSION ANALYSIS USING A CO-%INATION OF GATB 
(G V N S) , PAT, AND AGF. AS INDEPENDEFT 
~ ~ A I ! I A B ~ S  WITH THE DEPENDENT VA~IABLE 
OF CUNJLAT IVE GFADE-POIKT-AVERAGE 
Eeta 
Ineependent Beta F ' s  f o r  
TTar iables  
P.A.T. .3415t 6.2917 
Fhaer ica l  (GATE?) . 2 k 0 ~  3.C729 
P* = .2662, F =1C.160, FmC5=?.17C0 
I? =.526O 
I n i t i a l  p2 = -3214, F =4.105, F 
.05= 2*2wo 
I n i t i a l  R = .566Q 
Constant t e r a ,  a = -1.215 
N = 59 
It i s  i n t e r e s t i n g  t o  note here t h a t  the G ,  V, and S 
scores  of t h e  GATB were dropped out  of the mul t ip le  c o r r e l a -  
t i o n ,  and t h a t  t h e  N did not  remain s i g n i f i c a n t .  This would 
suggest  t h a t  t h e  GATB, f o r  t h i s  sample a t  l e a s t ,  i s  h igh ly  
i n e f f i c i e n t  f o r  p red ic t ing  success i n  business programming 
t r a i n i n g .  It i s  t h e  opinion of the  w r i t e r  t h a t  the re  a r e  
o t h e r  t e s t  b a t t e r i e s  which would have more p red ic t ive  e f f l c -  
iency  than t h e  GATB. One p o s s i b i l i t y  suggested by Malone I s  
s tudy  i s  the  Dai ley Vocational Test. 1 
TABLF VII 
PRODUCT MOWNT COWELATIONS BETWEEN INDEPENDENT ?AF.IABLPS 
AND Dk:PFfh'3ENT VAEIABLES 
I n d e ~ ~ n d e n  t Signi f icance  
"a r l ab le  N r TLeve 1 
A R ~  77 -0.C038 
PAT 60 0.52%' . C1 - IC 
.- 
The mult iple  regression analysis  done by Malone 1 
~ o i n t e d  out  t h a t  the  bes t  se lec t ion  c r i t e r i a  f o r  entrance 
i n t o  data-processing t ra in ing  would be t o  s e l e c t  s tudents  
on the bas i s  of high school grade-point-average, high 
school commercial ~rade-point-average,  and Dailey Yocational 
Tes t  mechanical and e lec t ron ics  scores. Even though he came 
up with a high multiple cor re la t ion  (.80), t h i s  --tern i s  
almost impossible t o  use. The wri ter  has noted from h i s  
t h r ee  years' experience i n  counseling program~ing s tudents  
t h a t  very few of these  s tudents  had high grade-point-averages. 
Many of them had high IDQD scores and were good i n  &the- 
matics  but d i d  not  make high grades i n  a l l  courses. This 
s e l e c t i o n  c r i t e r i o n  would be of value, therefore ,  i n  only a 
few cases.  
2 The conclusion nade by YcIntosh and Windholz i n  t h e i r  
?lorth Carol ina study t h a t  the  G score was the  bes t  s ing le  
p red ic to r  i n  t he  GATB, was not  SU~ported. Although the  
difference between the cor re la t ion  of the G score with curnula- 
t i v e  ~rade-point -average  and the N score with cumulative 
grade-point-average was not  s i ~ n i f i c a n t  a t  the  . ~ 5  level, It 
was i n  the  opposi te  " i r ec t i on  suggested by YcIntosh and Wind- 
holz * 
'1bj.d. , T e b l ~  33. 
' ~ c ~ n t a s h  and Windholz, &. S&. 

TABLE X 
ALL POs3IBLr; PEAI.SC?: PRCDUCT- P0.YF9F:T CORRELAT IOhi S BFTWEEN VARLABLES IN T H I S  STUDY 
1. Age 
6 .  PAT 
7. 1st Quarter. GPA 
8. 2nd Qusr t ~ r  . GPA 
TABLF X-- (Continued ) 
9. 3rd 
barter. 
GPA 
1C. 4th 
Quarter. 
GPA 
11. Cumla- 
tive GPA 
12. Quarters in 
School 
* Significant at -05 level of confidence. 
** Significant at .C1 level of confidence. 
CHAPTER I V  
SUMMARY, CONCLUSIONS AND RFCOMMFNDATIONS 
It was the  purpose of t h i s  study t o  determine t he  
e f fec t iveness  of s i x  var iables :  t e s t  scores of the Pro- 
g r a m e r ' s  Aptitude Test;  the G (General In te l l igence) ,  V 
(Verbal A b i l i t y ) ,  N (Numerical Peasoning), S ( S ~ a t i a l  Rela- 
t i o n s ) ,  scores  on the  General Aptitude Test Battery; and 
s t u d e n t ' s  age, i n  predic t ing success i n  t r a in ing  f o r  busi- 
ness  ~rogramming students  a t  the  Iowa Technical Fducation 
Center,  Ottuurwa, Iowa. 
The sub jec t s  used i n  t h i s  study were seventy-eight 
business programing students  taking t ra in ing  a t  t he  Iowa 
Technical Fducation Center i n  Ottuma, Iowa. These s tudents  
were se lec ted  by the  Employent Securi ty Comission o f f i c e s  
ir! s i x  d i f f e r e n t  s t a t e s ,  the  s tudents '  t r a in ing  cos t s  being 
naid f r o 7  Federal  Yannower Develmaent an5 Training Act 
funds. The Pqploynent Securi ty Comission o f f i ce s  used the 
General Aptitude Test Fa t te ry  a s  a screening device f o r  stu- 
dents  des i rous  of taking the  business program.ing t r a in ing  
and t h e  r e s u l t s  of these t e s t s  were sen t  t o  t he  Iowa Techni- 
c a l  F d u c a t i o ~  Center upon the  s tudents '  entrance. ' h e  
s tuden ts  were a d ~ i n i s t e r e d  the  ~ r o ~ r a ~ e r ' s  Aptitude Test  
by t h e  Iowa Technical Fducation Center and the  scores aade 
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on these  t e s t s  were used, a l o n ~  wi th  the  sub j ec t s t  age, in 
t h i s  s tudy.  
To determine the  a b i l i t y  of the  above-aentianed var l -  
ab l e s  t o  p r e d i c t  success in business programing training, 
t h e  s ix  v a r i a b l e s  were corre la ted  agains t  the c r i t e r i o n  grade- 
poin t  average. A multiple regression analys is  was also run 
on the  com~u te r .  This was done t o  see if there  were a  caabina- 
t i o n  of these  s i x  var iab les  t h a t  would yield a  s i g n i f i c a n t l y  
higher c o r r e l a t i o n  than any one individual  variable.  
The s ing l e  order cor re la t ions  yielded th ree  scores 
which were s i g n i f i c a n t  a t  t he  .01 l eve l  of confidence. The 
h ighes t  of these  scores was t he  PAT which corre la ted  a t  
.5257. The second highes t  predic tor  va r iab le  was the N 
score on t h e  GATE which yielded a  .4735 cor re la t ion  t h a t  
was . C Q Q ~  h i ~ h e r  than the  co r r e l a t i on  fielded by the  G 
score (.1777). The only o ther  predic tor  var iable  p ie ld ins  
a  n o s i t i v e  co r r e l a t i on  was the lr score on the  GATE which 
c a w  wt . 2 P b  which was s ign i f i can t  a t  the .02 l eve l  of 
confidence. The S score on the  GATS and the s tudents '  age 
yielded s a ~ l . 1  nenative cor re la t ions .  The i n i t i a l  corre la-  
t i o n  of t h e  mul t ip le  regress ion ana lys i s ,  whic3 was a 
coablnatqon of the ?red ic t ive  a b i l i t y  of a l l  s i x  var iab les ,  
was .5669. The only b red ic to rs  t o  reaa in  i n  t he  ~ l t i p l e  
c o r r e l a t i o n  were the  PAT and the  GATB R score. These two 
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~ r e d i c t o r s  yielded a f i n a l  co r r e l a t i on  of .5160. Close 
exmina t ion  revealed t h a t  the beta weight f o r  the N score 
was not  s i g n i f i c a n t  a t  the -05 level .  Although the  N 
score was s i g n i f i c a n t  a t  the -01 leve l  i n  the  s ing le  order 
c o r r e l a t i o n  it  d i d  not  add s i g n i f i c a n t l y  t o  the predic t ive  
e f f i c i e n c y  es tab l i shed  by the PAT i n  the  mult iple  regression 
ana lys i s .  
I. CONCLUSIONS 
Based upon the r e s u l t s  of t h i s  study, the  wr i t e r  
concludes t h a t  f o r  t h i s  saaple:  
1. Age had no pred ic t ive  value i n  determining success 
i n  business programsing t ra in ing.  
2. The GATB seems t o  be an ine f fec t ive  t e s t  ba t t e ry  
when used t o  attempt t o  p red ic t  success in busi- 
ness proqram!ninq. 
3. The PAT seeas t o  be a  good pred ic to r  of success i n  
business ~roere?r . ing  t ra in ing .  It  proved t o  be 
the  bes t  p red ic to r  fo r  both cunulat ive grade- 
polnt-average and  roba ability of f i n i sh ing  the  
procrav. 
I I . REC OMYFNDAT I ON S 
The wr i t e r  recommends tha t :  
1. Follow-up research be done using the PAT i n  con- 
b ina t ion  with the Dalley vocational T e s t  and 
high school a c h i e v e ~ e n t  indices. 
2. Follow-up research be done using the  PAT a s  the 
pred ic tor  var iable  and supervisors1 r a t ings  of 
t he  graduates studied a s  the  dependent variable.  
3. The same study be continued with following c l a s ses  
a t  t h e  Iowa Technical Education Center t o  obtain 
a l a r g e r  norm group on which t o  e s t ab l i sh  correla-  
t ions .  
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